Introduction
Water has often been identified as a common source of and IgG negative; they were added to our control group since they resided in Meade County and serologically could be considered at risk for HA; the other nine potential cases, whose blood was drawn within eight weeks from onset of symptoms, were anti-HAV IgG positive only, indicating preepidemic HA infection; they were eliminated from the study. Four of the potential controls who were positive for anti-HAV IgM were added to the 69 symptomatic cases already identified, thus totaling 73 cases. Among the remaining potential controls, 46 were anti-HAV IgG positive and anti-HAV IgM negative; they were eliminated from the study. This left us with 78 people to serve as controls to which we added the seven anti-HAV negative persons from the case group, resulting in 85 controls for analysis. Since a public spring was the focus of concern among local health officials, we started our analysis looking at water as the possible source of infection. Many Meade County residents get their water from untreated sources, including springs, wells, and rain. Almost everyone who used spring water at the time of the outbreak got their water from Buttermilk Falls (BF). The water was pumped into trucks, (Table 2) . To eliminate potential biases caused by age, sex, and city water consumers, we controlled for these variables, and found a minimal decrease in the point estimates of the ORs (Table 2) . However, when we controlled for ED of residence, we found a stronger association for BF water consumption and HA. We then examined the risk of HA associated with drinking boiled and unboiled BF water separately. Boiled BF water was defined as that consumed as hot coffee and tea. Unboiled BF water was defined as all other consumption: plain water, reconstituted orange juice, powdered milk, Kool-Aid, and ice tea. The OR for HA associated with consumption of boiled BF water was 2.0 (95 per cent CI = 0.9 -4.5) after controlling for unboiled BF water consumption. In contrast, the OR for HA associated with consumption of unboiled BF water was 4.1 (95 per cent CI = 2.1 -8.0). Furthermore, a significant dose-response relationship was demonstrated for consumption of unboiled BF water and the risk of developing HA (Table 3) , i.e., the more unboiled BF water consumed the greater the risk of getting HA.
Using the epidemic curve (Figure 1) , we grouped the cases into three categories based on date of symptoms' onset:
1. Before 11/26 (pre-common-source outbreak); 2. Between 11/26 and 12/31 (common-source outbreak); 3. After 12/31 (post-common-source outbreak). The association of HA with BF water was very strong (OR = 14.9) and highly significant in the common-source outbreak group but was weak and nonsignificant in the other two groups (Table 4 ). This suggests a five-week time-span for HA contamination of BF associated with this outbreak.
We searched carefully for other sources of HA virus in this outbreak. No more than 12 cases or 18 controls reported eating at any single restaurant during the three-month study period. Similar numbers were found for the consumption of different brands of milk and for shopping at different supermarkets. ORs adjusted for age and drinking BF water were calculated for the 21 potential sources with the greatest frequency; we found no relationship that could not have occurred by chance.*** ***Data available on request to author. The rock formations in Meade County consist of limestone.t Little surface runoff is found in the area except near the Ohio River. Instead, rainwater percolates through the porous limestone strata, dissolving them and creating sinkholes (Figure 2 ). These sinkholes are used for the dumping of human and animal wastes. Groundwater then flows through a system of conduits and fractures in the limestone. Because the sinkholes are often a direct connection between the land surface and the underground flow systems, polluted water may pass directly from the surface to the ground water system. The effluent from this underground network appears on the surface as a spring, such as Buttermilk Falls.
Pathogenic organisms coming from septic tanks and/or barnyards (animal wastes) may contaminate water, percolating directly to the underground water system. A leaking septic tank could also communicate with this water system. Spring water is thus easily contaminated, although exact flow paths are difficult to determine without an extensive dye tracing effort. It is notable, however, that rainfall for Meade County in the last four months of 1982 was 15.33 inches (3.37 inches above normal), suggesting the possibility of extensive wash-out of underground pools of contaminated water.
On December 27, 1982, an official from the Meade County Health Department took samples of water from BF and some privately owned wells belonging to patients with HA. Water from the wells had no fecal coliforms, but BF water had more than 400 fecal coliforms per ml. Buttermilk Falls water samples one week later had only 10 fecal coliforms per ml, and by January 10, 1983, BF water contained no fecal coliforms. No water testing of BF had been done during the six weeks before the outbreak.
As one case lived in the assumed watershed area of Buttermilk Falls, we flushed 25 ml offluorescein dye into his septic tank and recovered dye-stained rags two weeks later from the spring. However, we did not test the septic tanks of other cases nor did we perform a more extensive dye study.
Discussion
In 
